in cigarette smoke (Cooper and Lindsey, 1.955) , the observation of Stocks and Campbell (1955) of a decreasing ratio of urban to rural mortality from about nine to one in non-smokers to almost one to one in heavy cigarette-smokers enabled them to formulate the current working hypothesis that 3 :4-benzypyrene is an agent in the aetiology of the disease.
The suggestion has been made that mortality is likely to increase, for some years to come, in the older age groups (Registrar-General for England and Wales, 1955) . Average annual death rates attributed to cancer of the lung per million of population at specified age and sex groups in Northern Ireland, 1925 Ireland, -27, 1936 Ireland, -38, and 1949 Age Group MALES FEMALES in years 1925-27 1936-38 1949-53 1925-27 1936-38 1949-53 
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Standardised mortality ratio for a specified area and sex is the observed number of deaths as a percentage of the number expected if that area and sex had experienced the same age specific imiortality ais all areas combined for the same sex. Hill, 1955 ).
FIRST SYMPTOMS. Table 4 shows the distribution of the patients by the first symptom; this requires some qualification. It is probable that the symptoms of which they complained were the first of which they were conscious, although in some cases they were so vague that, say, a cough which became more severe passed without comment until pain in the chest or haemoptysis supervened. Pain in chest. This is usually described as a dull aching pain, not severe, not pleuritic and not affected by respiratory movement. It is constant, but lessens with passage of time, and is sometimes associated with a slight rise in temperature. Often the pain is referred to that part of the thoracic cage overlying the tumour, although often thoracotomy does not reveal pleuritis, adhesions or encroachment of the tumour upon the pleura. The pain is distinguishable from that due to nerve or bone involvement; the latter is likely to be more severe and often shooting or stabbing in character.
Rienhoff (1947) notes that pain is an uncommon symptom of other cancers and that its manifestation in lung cancer should help diagnosis. The cause of the pain is unknown but, by analogy with pain in the intestinal tract where spasm and distension are the agents, it might be argued that distension of the bronchus by, or spasm of the bronchus as a result of, the tumour gives rise to the early pain in lung cancer.
Cough.
The recorded features under this head are the development of a cough or the change in character of an existing cough. Thus it is important to ascertain whether 65 the cough is of recent onset, whether it has changed from being productive to non-productive, or vice versa, whether it keeps the patient awake at night or whether it alters with a change in position.
Influenza.
This includes all cases where the first symptom was a pyrexial attack. It has often been diagnosed as "flu," pleurisy and pneumonitis, while in some patients the lungs have been suspected so that a diagnosis of pyrexia of unknown origin would have been more accurate. Rienhoff (1947) suggests the repetitive nature of such attacks as a diagnostic clue but the slow recovery from first attack seems more striking.
Shortness of brea'th.
Observation of patients who before pneumonectomy complained of shortness of breath but afterwar(is did not, suggests that this symptom is not associated with the amount of lung out of action. Theories have been advanced that the symptom is due to venous blood passing through the segment not being oxygenated, but in atelectasis of a segment from, say, tuberculosis it is uncommon. Moreover, angeocardiograms have shown that in an atelectic lung the blood reaching the lung in the lesser circulation is reduced, while more blood reaches the lung via the bronchial arteries. Again in arterio-venous pulmonary fistula the shunt of blood may be gross, yet in the early stages shortness of breath is uncommon.
As a symptom, shortness of breath usually occurs in patients who have a bronchial carcinoma with atelectasis, and it may arise from a reflex action, as suggested for pain in the chest, of distension of the bronchus by the tumour.
Heemoptysis.
As a first symptom this is seldom severe and often appears as a staining of the sputum. In cases of severe haemoptysis some cause other than carcinoma of the lung seems more likely.
Other first symptoms. When loss of energy, weight and appetite, and indigestion are given as first symptoms then probably earlier symptoms have been missed. None of our patients with such first symptoms were operable; the opinion that such symptoms usually appear late in the disease is thus strengthened and the very fact that they were in poor health at the time of questioning might have caused them to overlook earlier symptoms.
On the other hand, metastases may well be an early symptom and the occasional experience of the neuro-surgical unit, of this hospital, of cerebral metastases being present before any chest symptom, or indeed, X-ray changes in the chest (Shepherd, 1955) , supports this contention.
The syndrome of chronic pulmonary osteoarthropathy, which has been reported in association with many diseases, occurred as a first symptom in two patients who had peripheral tumours and who did not exhibit the more common symptoms attributed to a tumour in the bronchus. The condition has been described by Pierre Marie (1890) An examination of the ages of onset, available for 334 nmales an(l 37 females, in each symptom group was made by means of an analysis of variance. At the P = 0.05 level of significance, which has been used throughout this report, there were no significant differences in the average ages of onset between groups of patients with different first symptoms (F=1.11, n,=324, n,=9, P > 0.2 for males, and F=1.46, n1=29, n2=7, P > 0.2 for females). For malles the average age of onset was 54.6 years, with a range of twenty-nine to eighty-one years and standard deviation of 9.7 vears. For females the average was 56.6 years, the range thirty-two to seventy-eight years and the standard deviation 11.7 years.
HISTOLOGY.
The histology of lung carcinoma has three main categories, narmelv, squamous, adeno-carcinoma, and undifferentiated. Some authorities would add a fourth, the oat.cell tumours; but as these and the undifferentiated appear to behave similarly they have been combined in the present review. The natural relative frequency of these categories is not easily determined because of the selective nature of data obtained either from surgical series, which show a preponderance of operable squamous tumours, or from post-mortem series which exclude the majority of such surgical cases, and show a high proportion of undifferentiated tumours. Furthermore, some bronchial tumours show various structural combinations and it is sometimes difficult to accurately place a tumour in a particular category. In this hospital the-practice is to describe each tumour, but to classify it according to the most malignant of the relevant categories (Biggart, 1955) .
In this series there were 124 squamous, 10 adeno-carcinoma and 77 undifferentiated tumours on this basis of classification. For the remaining 193 no information about histology was available because biopsy was impossible or difficult. Only four of the 193 were operable and the majority of the 189 inoperable were found to have subcarinol widening and distortion of the bronchial tree. It is unsatisfactory that so large a number should lack histological confirmation; they are, however, included in our considerations, as in many the bronchoscopic appearances suggested that the tumours were far advanced and their omission would result in an incomplete picture of the early symptomatology. However, the mean interval of time between first symptom and diagnosis in this group was not significantly different from that of other patients. (For males, F=1 .18, n,=333, n2=3, P > 0.2, and for females, F= 1.36, n1=3, n2=34, P > 0.2.) For the 375 patients for whom this interval was available the average was 7.4 months and over 80 per cent. of the patients were diagnosed within one year of the onset of the first symptom.
The advanced state of the tumours of unknown histology, as shown by physical examinations, bronchoscopic appearances and the low proportion of operations and the absence of any evidence that their advanced state was attributable to increased delay in diagnosis all suggest that a high proportion of the 193 patients had, in fact, undifferentiated tumours.
An examination of the average age of onset in the four groups of patients (squamous, adeno-carcinoma, undifferentiated and unknown), revealed no significant difference for females (F=2.13, n,=33, n2=3, P > 0.2), possibly because of the very small number of women concerned. Significant differences did occur, however, for males (F = 7.02, n1= 3, n2= 330, P > 0.001). This was due largely to the slightly older age of onset in the group with no known histology (56.8 years) than in the squamous (53.2 years) and undifferentiated group (50.9 years) and was probably a result of our reluctance to submit some frail old patients to bionchoscopy. Although there were only seven men with histology of adenocarcinoma and known age of onset, their average age of first symptom (58.7 years) (3) "No known histology," vwhen pain in the chest was the first symptom. The interpretation of these findings is complicated by the large number of patients for whom the histology is unknown, but if, as suggested earlier, a high proportion of these had undifferentiated tumours, then it might be concluded that when haemoptysis, influenza and probably cough were first symptoms, the tumour was more likely to be squamous than when other symptoms were the first to be noted and that when shortness of breath and pains in the chest were first symptoms the tumour was more likely to be undifferentiated than when other symptoms were first noted. Such a conclusion is, of course, quite independent of the relative frequency of the histological types in carcinoma of the lung and does not imply that for any specific symptom one type of tumour is more common than another. TREATMENT. Of the 404 patients, 115 were given X-ray therapy, 146 no treatment, 79 pneumonectomies, 12 lobectomies, and 52 had thoracotomies only. Tl hus in 143 operations 91 resections were carried out, giving a rate, usually described as a "resectability rate" of 64 per cent. In the complete series of 404 patients the 91 resections represent an "operability rate" of 23 per cent.-less than a quarter of the patients in whom cancer of the lung was diagnosed were suitable for resection.
An examination of age at first symptom in relation to treatment shows that the male patients on whom operations were performed were on the average significantly younger (pneumonectomies 52.0 years, lobectomies 53.1 years, anid thoracotomies only 51.4 years) than other male patients (X-ray therapy 56.2 years and nlo treatment 56.1 years) (F=3.94, n =4, n2= 329, 0.01 > P > 0.001). Among females, probably because so few were involved, no such differences were detectedl (F=2.73, n, =32, n2=4, 0.2 > P > 0.1). Of all resections, 82 per cent. were performed within two montlhs of diagnosis, the average interval between first symptom and resection being just over eighlt miontlhs. In each "squamous" and "adeno-carcinoma" combined. Table 6 shows the resections for each histological group, and it can be seen that just over two-thirds (63 of the 91) of the resections were for squamous tumours. Of the 124 patients with such tumours just over half (50.8 per cent.) had resections and of the ten with adeno-carcinoma, seven had resections. These proportions were significantly much in excess of that (22.1 per cent.) for the un(lifferentiated group and again, if those for whom the histology was unknown w-ere largely undifferentiated, it would appear that patients with undifferentiated tumlours were generally seeni too late for surgical treatment. Table 7 shows the resections classified by first symptom and the percentages resected in each symptom group show some significant differences. However, differences in operability rates have already been demonstrated between different histological groups (Table 6 ) so that the differences between symptom groups might simply reflect such histological differences. For example, 62.2 per cent. of patients with pain in the chest as a first symptom were of unknown histology compared with 32.5 per cent. of those with hamoptysis. Only 2.1 per cent. of patients with unknown histology were resected compared with an average operability rate of 22.5 per cent., thus it is not surprising that relatively fewer 70 patients with pains in the chest had resections (14.4 per cent.) than was the case for hamoptysis (37.5 per cent.). In order to see whether first symptoms had any effect on the operability rate other than that due to their association with histology, Ta.ble 7 was prepared. Here the expected numbers of resections allow for the fact that different, symptom groups have different histological composition and are in fact the number of patients which we should have expected to resect on the basis of the rates of Table 7 and the histological composition of each symptom group. The small x2 value of Table 8 shows that observation and expectation agree very well so that the apparent differences in operability rate between first symptoms is in fact almost certainly due to the association between histology and first symptom. Subjective definition leaves much to be desired, as one surgeon might include, for example, a death from heart failure three weeks after pneumonectomy, while another might not. Some surgeons include all deaths within, say, one, two, or three months while others combine this and the subjective method. In our 91 resections we had 3 deaths (3.3 per cent.) within one month of operation, and 14 (15.4 per cent.) within three months.
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Although it would be desirable to detect differences in the operative mortality between different groups of patients classified, say, by age, sex, histology and first symptom, the number of deaths, even within three months, in this series is too small for such analysis. We have, however, examined our deaths carefully to see if there was any particular group which appeared to be more vulnerable than others, but, as expected, such examination was fruitless. 71
SURVIVAL.
Lack of a firm definition for operative mortality raises the question as to which patients should be those for whom survival rates should be calculated. In this we have followed the practice which seems to be most commonly used and have omitted all patients (three) who died within one month of operation. Thus the Table 9 shows for specified groups of patients, who survived the first month after operation, the percentage of survivors at the end of one, two, three, etc., years after operation. As all patients were not observed for the same period of time or could not have been so observed had they survived, the survival rates have been estimated by the appropriate life table technique which has been described by Hill (1955) . Clearly some of the groups are small and consequently th-e estimates have large sampling errors; only groups with at least fifteen persons having survived the first month after operation are tabulated but, even so, this series is probably not sufficiently extensive for a critical comparison between groups of patients for other than the survival rates at the end of one year after operation. With this limitation only one significant difference between first-year survival rates appears in Table 9 . This is a higher rate for squamous tumnours (54 per cent.) than for undifferentiated (24 per cent.). The later prognosis for the undifferentiated tumours was clearly poor compared with the squamous.
Although the survival rate at the end of one year was low in patients for whom there was a long delay of over a year between first symptom and diagnosis (par. 6 of Table 9), with the numbers available this is not significant, though it is suggestive. Thus it may be that although the prognosis depends mostly on the histology, there is a critical period-somewhere between three and eleven months before the tumour metastasises.
From paragraph 1 of Table 9 it is clear that most of the mortality in patients who had resections occurred in the twelve months immediately following the operation. Just over a half of them were dead within a year. Among patients who survive the first year the estimates suggest that about a quarter are likely to die during the next twelve months but that thereafter there are likely to be very few deaths. However, the lack of precision in these later estimates must be stressedthe precision will be improved after a further period of observation. It is, however, misleading to consider the prognosis for resection in terms of all resections irrespective of the various factors likely to influence the survival rates, and in the present series it is clear that the inclusion of the undifferentiated tumours significantly reduces the survival rates.
SUMMARY. 'T'he records of 404 patients, in whom a confirmed diagnosis of carcinoma of the lung was made in the period 1950-54 have been examined in respect of age, sex, first symptom, histology, .surgical treatment, operative mortality and survival.
In men the most frequent first symptom was pains in the chest (23.5 per cent.), closely followed -by cough (20.7 per cent.). In women the most common was couglh (26.2 per cent.). The other important first symptoms were "influenza," shortness of breath and hQemoptysis. The average age at which these symptoms appeared was about 56 years, but ranged from 29 to 81 years; there was no significant difference (at the conventional P = 0.05 probability level) in the average age at which different first symptoms appeared. Histological examination showed that 124 tumours were squamous, 10 adenocarcinoma, and 77 undifferentiated. The remaining 193 were unclassified, but the majority are thought to be of the undifferentiated type. The average age of first symptoms for maie patients found to have squamous or undifferentiated tumours was not very different, about 52 years, but the few male patients with adenocarcinomas had an older average age of first symptom by about seven years; a difference which is almost significant.
Evidence was produced that when haemoptysis; "influenza," and cough appear as first symptoms"the tumour is more likely to be squamous than when other first symptoms are observed. Moreover, when shortness of breath and pains in the chest appear first the tumour is more likely to be undifferentiated than when other first symptoms are observed. 73
